


FREER 


HISTORY OF = 
NASA EBOOK 


for every reader! SPACE: q 


TSG Sa 
eu GUIDE é iN eS Re, 


pier een Sse epee | 





NOAA 


There's something strange about the Milky Way. 
Wisse the dark, anew object lapel ayaa 


a Aed 
TaN 
FIRST BLACK 
STRUNG 
Pye ti yd 





ESOS 


pe vr tee eg 


ES om 
Tel MIVE UNTO TN CO CTO 
IT'SNOT SCIENCE FICTION” | bechamel 


HAVE WE JUST FOUND SPACE’'S STRANGEST PARTICLE? 





EA, 


from Oxford University Press 











JIM BAGGOTT 























GET FREE ALL ABOUT SPACE BONUS CONTENT 
SIGN UP ONLINE AT SPACEANSWERS.COM/NEWSLETTER 


We finally have an idea of 
Se ae cct 


Welcome 


Giles Sparrow Leo Bear- 
Spoce sence wt McGuinness 
. 
-_ o 
ol 


James eet Le 
ot z £.. 
= — 


ALL ABOUT SPACE ISSUE 92 
ON SALE 20 JUNE! 


PRET See oR et 
Gemma Lavends online at myfavouritemagazines.co.uk 
Editorin-Chief 


Keepuptodate O&: Feira 


Twitter 











Yuri Gagarin: 
was he first 
in space? 






FREE BRASS TELESCOPE 


ANDNIGHTSKYGUIDE f-viypiGAGARIN 
cote a... a OSs 
MANINSPACE? 


STARGAZER 


Your complete guide to the nightsky 


What's in the sky? 


SOLAR 
ECLIPSE 


TY 
See Ruel) 
Or rel eae 

oy lh a:0)@ 





LAUNCH PAD 


SOLU aa ICO) UNG N Es ia Ol) Nd ataes) 


ALMA'‘s red-sky silhouette 

‘These satelite sihovetts that st infront ofthe red sky are just some ofthe satelite that make 
Perey reemeer beent er esate ery eenyr tris ererseeey estoy eee 
Ce ee ae 
OT Ta 
b aenosirtenpcbr slink oy eon ser arses ie eeeneenine sar neni nee 


cloudless - providing roughly 300 dear nights year - but can also provide some amazing scenic 
pe eee 








, a) ] 








Celebrating Earth 
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the globe. This day led to much reflection about aur home planet and many 
pictures were posted on social media of our big blue marble from space. 
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pictured here undergoing some extensive examination at the Spacecraft 
et ata eal 
in Pasadena, California, United States, Before the spacecraft can be launched 
engineers have to test the cruise stage extensively, as t holds the hardware that, 
will guide the Mars 2020 rover toits intended destination 
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“This mismatch has been growing and 
has now reached a point that is really 
impossible to dismiss as a fluke” adam riess 
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systems, noting the dimming that occurred when 
Cone star passed in front ofits neighbour. This work 
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the study team to improve their understanding of the 
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Secrets of tiniest star ever 
revealed by passing asteroids 


Words by Samantha Mathewson 
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Marsquake! NASA's InSight lander feels 
its first Red Planet tremor 


Words by Meghan Bartels 
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tracked the asteroid Imprinetta a it passed infront of the 
star TYC 5517227 on 22 February 2018, Roughly 300 
Images per second were captured to accurately measure 
the diffraction patter in the asteroid’ shadow. 

Data from VERITAS revealed thatthe diameter of the 
star, which s 2.674 light years from Earth, is Itimes 
sreater than that of Earth's Sun. This star, now classified as 
2 red giant, is tas much bigger than previously thought. 

Astronomers were able to repeat this new technique 
hen the 88 kilometer G5-mile) wide asteroid named 
Penelope passed infront of the Sur-like star TYC 278-748: 
1.on May 22 2018, This star, located 700 light years from 
Earth is the smallest star measured in the night sky 10 
date, the researchers said. 
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metallic core that rivals Earth's 
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Above: The 
‘distribution 
‘of dark matter 
inthe centre 
‘ofthe giant 
galaxy duster 
Abell 1689, 
‘containing 
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galaxies 
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the Hubble 
‘Space 
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Urbain Le 
Verner, 

the French 
astronomer. 
‘who predicted 
the location of 
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“Even after including the gravitational effects of 


all the known players of the Milky Way, you still 
couldn't explain the disturbances” sukanya chakrabarti 
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“The kind of dwarf galaxies that we've been 
finding lately are much fainter than we had ever 
hoped we'd be able to find” sukanya chakrabarti 
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Interview Brian Cox 


Professor Brian Cox 
Brian Cox OBE isa popular 
science communicator, 
professor of particle 

Physics at the University of 
Manchester, England, and 
former rock star. His work 
has been viewed and read by 
millions, with multiple books 
‘explaining complex areas 

‘of science and astronomy 

as wellas his popular BBC 
‘television series Wonders 
of the Solar System in 2010, 
‘coppresenting Stargazing Live 
and soan his brand new show 
The Planets. 

His ability to explain 
science to a wide audience of 
people with different levels of 
‘scientific knowledge is what 
hhas made him sa popular. He 
has also collected numerous 
accolades for his efforts. 


Brian Cox 


THE ORDER OF 
THE SOLAR SYSTEM 


All About Space speaks to the physicist about our unique place in the 
universe ahead of his new show The Planets and reveals what he believes 
will be the future in the colonisation of the Red Planet 








Interviewed by Lee Cavendish 








Te-was back in 2010 when you released Wonders 
of the Solar System. That was a landmark series. 
What is new about The Planets? 





\Was there anything you learned from filming 
‘The Planets that you didn't know before? 





“It's quite natural for us to focus our 
"eyes on the Earth alone and think we're 
isolated from the rest of the universe" 
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on the surface, which were nt present 
the Sun when the planets were form 
only existed in ge quantities Furth 
Solar System 

Observations le that, when you begin to piece 
them together with the madelling. tll yo 
Solar System is significantly more dynamic 
of the geometry f the Solar System toxay 
not the same geometry when it began 

1 think we tend to think of aur Solar Sy 
as a fossilised remnant of the 
that collapsed. So the initial structure around the 
Sun 46 billion years ago or so is echoed in th 
distribution of planets today around the Sun. What 
we've learnt recently, and what was surprising ta 
‘mes that it ts noc the case. The Solar System was 
very dynamic and planets we 
‘over the place in the early yea 
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“There will be Martians if we're to have 
a future. At some point we will be the 
Martians. That's clear to me” 


Do you think there's a greater threat to Earth 
from humans, with climate change. or outside of 
Earth, for example an asteroid collision? 











i that planetary at 
things ina sense, and they can evolve in response 
toqute s sen that not only by 
measuring the Earths atmosphere, and modelling 
del Vers at 
fh particular where we also ceploy our climate 
is, and also Mars’ atmosphere and how it lst 
atmosphere, which is also a target for our climate 
models, Investigating the Solar System allows Us 
to test our und of the Earth; thats the 
point, because we have different laboratories. $0 
that's number one, 
But number two, as you say, the threat of an 
ad 
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2, for example, is very teal, It does 
his is one of my favourite 
always quote it ~he said: "If the dinosaurs 
programme, they stil be around. 
‘making a serious point that we do ive 








Buthe 
ina challenging environment, and the more we 
understand about it, and the more we develop our 





to survive So I think that's also important. That's 
not science ficion, its. a teal issue 


‘What gaps do you think there are in our 
knowledge of the Solar System and where 
‘would you like to see visited next by human 
space probes? 


‘The next big mission from NASA isthe Europa 
Clipper. t's 2 Jupiter exbiter. 
fits moon] Europa. | think the big questions now 
are astrobiology. which we deal with in a couple 
fof the other programmes in the series with the 
‘question: is there life, particularly on Mars and on 
some of the icy moons? That's what the Europa 
Clipper mission is designed to answer, and its also 
igned to scope out landing sites on Europs and 
‘uy and understand whether & may be possible to 
get something into the ocean below the icy surface 
Texpect after the Europa Clipper. the next one 
after that would probably bea Titan mission. 
‘Titan is a planetary-sized moon with a very thick 
atmosphere. I has aliquid-water acean below the 
surface, along way down, and it has the most 
‘complex organic che another body other 
than the Farth in the Solar System. There 
4o put what is essentially, a helicopter onto Tian 
in the form of a drone. That's great because the 
avity and the 
0 you can fly 
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gravity of Titan isa ninth of Earths 
atmosphere is denser than Eart 
anything around it 





| think astrobiology is going to be the focus of 


the next two big NASA missions. Beyond that weld 
like to see orbiters around Neptune. There's 2 Tot 
pressure to put an orbiter around Neptune. but its 
very, very dificult to d 





‘What are the ethical considerations in colonising 
‘Mars, a feat that Elon Music hopes to accomplish? 
It's supett question. In a sense if there's no ile 
fon Mars then T dont think the ethical consideration 
arises But if there are microbes. and we think 
about t the places 
land on Mars and the way we treat the spacecraft 
fut there, we do not want fo contaminate it with 
Earth microbes. 

There's a scientific reason for that, which is that 
if there is life there, wei like to see if there w. 
‘a second genesis, ot whether there was a single 
{genesis on Earth of Mars, because we know 
‘material can be transferred between planets. So 
ruins the scien 

In terms of ethics, we can go into quite a deep, 
‘Philosophical area I think i's how important 
microbes are. Now, they're important scientifically, 
of course, but the ‘Muskian view" which is actually 
what's called the ‘O'Neilian view, going all the way 
back toa famous author caled [Gerard] OWel 
‘wrote a great book called The jonties- the 
idea is that intelligent civilisations are extreme 
rare and valuable and 
‘on a single planet. So there's that 
trend which has been there since the 1950s. 1 think 
fr even before. I's the idea that we as a species 
need to see ourselves as a space-far 
that is part ofthe Solar System that has aces: 
resources beyond the Earth 

I think we have tobe very careful froma 
scientific perspective about damaging, 


ery carefully in terms 


hilosophical 


‘ecosystems on Mats. We are already extremely 
careful i's called planetary protectin’ and we take 


it very seriously. But, a the same time. [ don think 
that can stop us from going to Mars. Its actually 
‘the only place we can go beyond 

Farth in any plausible scenatio. 
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I say in the Mars episode. Tact 
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What are your thoughts on exoplanet research 
and what it can tell us about the past and future 
of the Solar System? 

ms was that they 
















miems And 





+ convoluted mod 
model, is because then you 
us thatthe x 








form close to the 





Brian Cox (i 


Do you think its a miracle that our planet exists? 
The more we lear, the more remarkable it seems 
You can be misled with that line ofa 
because there area lot of things that have to 
happen to get the specifics and you can go right 
‘back to tle collisions with grains of dustin the 
formation of the Solar System, or actually: even the 
where the laws of nature came from: 

its empty of information o say we 
huckgy to be here. Even with each individual, 
think about the hkelihood of you personally being, 
deve, what with your parents and grandparents. I's 
almost a miracle that each one of us exists as an 
individual, But what you do learn is that if you are 
just asking the generic questions about planets that 
could have an ecosystem that supports evolution 
by natural selection for billions of years then you 
do find something valuable: the story of the Solar 
system. You look at it and think, ‘Well, actually, 
there area lot of things that had to happen to keep 
this planet stable 
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NASA's proposed mission to Neptune's largest moon 
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still, only - by NASAs Voyager 2 probe in 1989, and 
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‘of Neptune. Its surface looks young. with a lack 
‘of impact craters, and even exhibits geysers and 
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Se ee ee 
‘could actually be a mislabelled Kuiper Belt Object 
(BO) captured by the gravity of our Solar System's 
furthest known planet. Triton is larger than the 
See aa td 
‘dwarf world, This makes Triton an attractive target 
Se eee ey 
nearby potential KBO that is also geologically active. 

eet Pett 
See eer ad 
‘of solar-electric propulsion and an aerocapture 
Pee ete te eet 
to allow it to enter an elliptical orbit around the 
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‘compared to other options and these technologies 
are continuing to improve as time goes on. 
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“Triton is the largest moon of Neptune 
and the seventh largest moon in the 
Solar System, but it is a bit of an oddball” 
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Fee etal ae 
will eventually travel towards the equator over 
_2 two-year period. hopping once every 24 days. 
De eed 
having entered phase two in March 2018 which 
fe ete eats 
ideas being suggested are brilliantly creative and 
Sas 

‘The gravity on Triton is roughly only eight per 
cent of Earths gravity: this would mean that 
De eee ed 
the surface to examine the diferent terrain and 
Secreted 
heat source to keep the probe from freezing in the 
dark, cold depts of the Solar System, but the space 
probe will iso look to use this heat to mine and 
‘melt frozen nitrogen from the surface. This frazen 
nitrogen could replenish the fuel tank and means 
astronomers and engineers don't have to rely 
ete ee 
Ne eae a eS 
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long. transporting the roughly-450 kilogram (992 
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‘Sun versus the Moon 5 
Due tothe fact the Sun s 400 times BWR ose tscne a) 


farther away from Earth than the Eta oat 


“Moon, its monstrous size is concealed 

by the nearby Moon. 
‘The main shadow 
The centre of the Moon's shadow 
~ the umbra- is what causes the 
blackout over areas ofthe world. 


Path of totality 


‘The new Moon ‘The penumbra the weaker shadow 
solar eclipse coincides the covers other areas ofthe globe, 
witha new Moon, and producing partial ecipses. 

‘occurs when the Moon 

crosses the Sun's eciptc. 
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saw the solar eclipse dubbed 











The Great American Eelpse its path of totality 
stretching from the West to the East Coast aros 
the United States as well as the Pacific and At 
Oceans. Almost two years later the world 

to bear witness to another eclipse th 

only create an amazing spec 


‘members of the publ 


ing area ofthe Sun: its corona. 
7 eclipse will begin asa partial ec 
GMT (1255 EDT) over the Pacific Ocean befor 
total 








‘wil begin to cast a shadow on the land over 
Jand -a British terntory making up part 
air Iolands in the South Pacific Ocean 
1824 GMT 1024 PSD) From there t will travel 
southeast through La Serena in Chile and San Juan, 








Solar eclipse 








17.2217 (19:22 GT) 
Totalty 

1638 CLT 20:39 GMT) 
Duration of totality 
2minutes 18 seconds 
Partial solar eclipse ends 
17:46 CLT 2146. GMT) 
Amount of eclipse 

100 percent 


EBeac 
Partial eclipse begins 
1523 CLT (1923 GMT) 
Totality 

1639 CLT (20:39 GMT) 
Duration of totality 

2 minutes 25 seconds 
Partial solar eclipse ends 
1747 CLT (247 GMT) 
Amount of eclipse 
100 per cent 


Sere) 
Partial ecipse begins 
1625 ART (19:26 GMT) 


Totalty 

1740 ART (20:40 GMT) 
Duration of totality 

36 seconds 

Partial solar eclipse ends 
18:42 ART (21-42 GMT) 
Amount of eclipse 

100 per cent 


Rio Cuarto, Cordoba, 
Lees) 


Partial eclipse begins 
1630 ART (19:30 GMT) 
Totality 

TA41 ART 20:41GMT) 
Duration of totality, 
minute 59 seconds 
Partial solar eclipse ends 
Sunset 

‘Amount of eclipse 

100 per cent 


Gees) 
Partial eclipse begins 
1636 ART (19:36 GMT) 
Totality 

1744 ART (20-44 GMT) 
Duration of totality 
None 

Partial solar eclipse ends 
Sunset 

‘Amount of eclipse 

997 percent 





“Weather is a factor that must always be 
taken into account when planning an 
outdoor observing trip such as this one” 
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Gagarin was calm prior to his ascent Ce eet teaes 

into space, despite being the first Berlare prone atoy oneal 





human to do so 
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“Rumours surfaced that the a" 
Soviets had successfully cosmonauts? 
launched a man into space ] 

before Gagarin” 


pombers yushin s 











Below: 
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Ilyushin was S 
high standing. He had b 
altitude record and his 
designed and built S 








Productions and directed by Dr Elitt Haimoff 
wing year, also helmed Vladimir 
ai First Man in Space 

laimed lyushinvhad failed 
e crashed into China and, 


sd his image 
3g phoxograph, 
which took place on. 


121999 called 


pieces of evidence. Two Ralian former 


“Ilyushin himself - who died in 2010, 
aged 82 - never confessed to having 
flown into space" 
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“Supposing Russia had suffered such : 
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have announced Gagarin’s flight?” sy - 
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of Gagarin’s 
space Might 


44 





kj i é yi Gagarin 





pen a ea 
err mo 

paar et erty ( 
pare teh 


reer ed 
ered 


Cee ner eves 
Ca end 
Deere 

















ae uu ern 
ole eee 
Sea Seeds tnd 
tan escd peter ee ees 
Ceca) 
Nate erate) 
Pe eg 


eens 

Peas ae eee 
international celebrity 
eee eed 


ee ed 
pee oe 
Reeser 





‘Below: Yuri Gagarin was hailed a 
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Peer eels 
Peres! 








Focus on Copernicus 
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Be Spaceflight before NASA 


SPACEFLIGHT 
BEFORE NASA 


The famous US agency has shaped space 
exploration for more than 60 years 
-but what led to NASA’s formation, 
and what came before it? 


‘Written by Giles Sparrow 













‘day NASA. the National Aeronautics 
and Space Administration, isa byword 
for the exploration of outer space, 
ranging from crewed fights to Earth 

‘rbit and groundbreaking scennific saelites and 

robotic exploration of distant wards Evenwhen 

commercial companies or academic institutions 
take the publicity for new breakthroughs. i's often 

NASA fundin 

‘The agency was established some 60 years 20 

‘and after winning the Space Race with the Soviet 

Union in the 1960s, became the undisputed leader 

in world spaceflighs - dwarfing the effrts of other 

regonal agencies such as those of Europe, China 
and Russia itself But the story of spaceflight before 

NASA (is far from an allAmerican twiumph - the 

agency was born in 2 time of national crisis and. 

cowed much of ts success to advances mate in 

‘earlier decades and other counemies. 


peer athe commun See es et 
‘ital o defesting Naat Germany, the last days ofthe 
war saw newiy Nberated Europe carved into two 
‘major spheres of influence from west and east. The 
respect of anew longterm confrantaton 

‘former allies was clear, and both sides Were keen 10 
‘seize the spoils of war, including advanced German. 
rocket tecinology. 

White the saiy 200 SS a 
centhussts in several countries carrying out 
‘cerinents od ermine sce eae 
peal had been greatest in Germany. Hee, 
-sGennsts and dreamers had been inspired by the 
wntings of ea spacefight advocate Heamann 
Oberth and their depiction in early science-fiction 
‘aoe eine aaa eae 
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The case for an overarching US space authority became clear after the 
Soviet Union's shock victory in the 1957 race to put a satellite in orbit 


1 May 1957 8 August 1957 4 October 1957 8 November 1957 6 December 1957 
‘The US Naval Research Wernher von Braun's Army The Soviet Union Following the Soviet launch of The Naval Research 
Laboratory fresa dummy rocket amuse Jupiter-C successfully aunches the Sputnik 2, von Braun's team Laboratory's Vanguard TV-3 
satelite onto asuborbital missle to fre one-third 4 kilogram Sputnic1 at Huntsville are authorised rocket, intended to put the 
flightpath using the first scale missle nose coneinto satelite, an orbiting radio —tobegin preparationsfora _first US satelite into obit 
and third stages ofits space and study itscondition _beaconwhose signals are satelite launchasabackup explodes just two seconds 
‘Vanguard rocket after returning to Earth beard around the world forthe Vanguard programme. ta te fight, 


o— 
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‘a weapon of war. Some German rocket eng) 
refused to join the military 
ithard to resist the are off 


1. but others found 
sing and pol 
support. Most were more interested in spacef 
than warfare, but the eng 
the same - reaching space would 
far bigner than anythi 
racket would have the 













uit so fr. 









prodicton 
Germany had already been mired in th 





ford Wat for several years, The fst 1 
sn September 








affect the outcome of the war as a whole 

As Germany's 
the various allied 
information on the V 
research centre 




















inde lay in the path 
of the advancing Red Army, but when Soviet 
soldiers arived, they found the si 
the majority ofits staff gone. Th 
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the Am 
the main ¥ 
known as Mittelwerk, where in 


asibterneancomix “SOME German rocket engineers 
MichtOmesetaicapiiucrn  f£0und it hard to resist the lure 
etn US Amy aly began whee of funding and political support" 


captured 








laboured, a 




















parts and engineers to American sol aching higher speeds and altitudes, 
The recruit scientists, known a tific instruments or 
Operation Paperclip, mains controversial t th bace ard returning data from orbit 











day, but they would play 3 key role in thee 
space programme and the eventual 


rk came in February 1949 with the 
Bumper 5, which used 2 modified V2 
to carry a WAC Corp 

bigh altitude 
akinade of air 



















counding rocket’ ta 
ing it The Corporal's 

n took it much higher, reaching an 
400 kilometres 249 miles) and 





meanwhile, were left 
is were Ie 
Peeneminde and elsewhere, and 
















lower-level workers returning data © temperatures and solar 
nd the V radiaon via radio sign 
fore had Staying in space, however, was another matte, 





clear post war advan 
in the race for new long 
range missiles, with the 
Potential to fly on ballistic 
ajectories above Earth's 
atmosphere -its shock 








eds necessary 
orbit was far beyond even 
"V2. and although studies cartied aut 

around this time concluded that launching a 
satelite into ortat was technically feasible, they cast 
doubt on whether the benefits could ever autweigh 
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Spaceflight before NASA 


31 January 1958 


‘The launch of the Explorer 
‘satellite on von Braun's 
Juno launch vehicle puts 
‘America back inthe Space 
Race - but with alot of 
catching upto do, 


7 February 1958 


President Essenhower 
orders all US federal 
space projects to be 
brought under the contra! 
(of ARPA part of the 
Department of Defense 


5 March 1958 


Eisenhower receives a formal 
recommendation from 

his scientific advisors to 
establish anew civilian agency 
controling ll non multary 
erospace projects. 








2 Apral 1958 
Eisenhower sets out the 
‘ase for US engagement 
in space exploration and 
‘proposes the formation of 
NASA to Congress and the 
“American publi. 





29 July 1958 


Following approval of the 
National Aeronautis and 
Space Act in both houses 
of Congress, President 
Elsenhower signs the act 
into law. 
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The presidents that paved the 
for space exploration 


aN 
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‘Backed the Naval Research Laboratory's Vanguard 
‘satelite launcher over the Army's Project Orbiter 


‘Announced plans to launch 2 satelite during the IGY 
aoa 
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Ce eo eer) 
space. only to have the offer rejected by Soviet 
eee 


Responded tothe Soviet launch of Yur Gagarin, 
eee ee) 
Ro et et een eet 
and prestige, 


Oversaw the Mercury program that put the first US 
Prt 


Committed the US to a manned lunar landing in the 
1960s in a May 1961 speech to Congress. 


son adapted 


40,1952 saw 


tical winds were shift 
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‘many argued 
w the election 


of Dwvight D.Fisenhower, a new 
bo was far me 


topped with smaller solid fuel 
fie in chste 

Braun and his 

scientist James 


launch during the IGY in Dec 

Orbiter was no longer in the frame Rival scientists 
had launched a concerted attack, sniping t 
Braun's de and a 


triumph, Eisenhower, who had his own cone 

about the potential militarisation of as 

persuaded to abandon Pro 

of the Navy's Viking-based Project Vanguard 

Meanwhile, the Soviet Union announced pl 
unch a satelite during the IGY 


3s project, 
mas JupterC. that successfully returned 
Sbjct from space, 2 modified missile nose 
cone. in Aug 
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sent shockwaves around the 
media rushed to print stones about just what the 
on could mean forthe balance of 
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on their launch of a 
and indicated that a 


in early December. This was somewhat 
> definite launch date had yet been 
sine response concealed surprise 

0 who remained calm, however, 





Spaceflight before NASA 


"The successful launch of 
Explorer 1 restored some : 
to the US space program" NACA apd conn all US space 


explicitly military 
be bottom remained a sming 2 Apri Fisenhov 
for th 
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The rest of the world 


space in the years after the Second World War 
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the Soviet Union continued as a major 
[power untiits dissolution, and Russia 
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the thd nation 
independently launch 2 
human into space with 
Yang Liwei aboard 

Shenzhou Sin 

ober 2003. 
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Chinese Moon base 
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‘moment the US is unable to put humans in space 
without hitching a ride on a Russian rocket; plans to 
change that model by using for-proft rockets ~ such 
Se ee 
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satelite for an extended period in the near future. 


“The space agency also plans to put a 
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larger, more permanent station into orbit 


in the coming years” 


Pee 





A esc re “ . . : 


— a e® PY bh «é 


. pe” eS ly found Sees (oi 
einai iy eg r 
ti ; 











The odderon (iii 


The odderon is 

a compound of 
gluons as a proton 
is a compound of 
quarks and gluons" 
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“Physicists take some shortcuts and 
pretend that these patterns are their own 
particles, so quasiparticles are treated like 
particles even though they aren't” 
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peo as py understanding: Beyond the Standard Model 
The Future Circular Collider When he LC ft propose 
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failed, but perhaps the higher energies 
« ofthe FCC might provide the key 


Ramping up the energy 
‘The FCC alms to reach collision energies of Dark particles 
100 TeV inthe search for new physics, capable Galaxies have been 
‘of colding protons together nearly ten-times observed rotating faster 
harder than they have been by the LHC. 3 than they should. Dark 
matter has been blamed 
but we have no idea what 
type of particle ifany, 
is responsible. 


Dark forces 
Thisdiscovery of anew 
type of vital, repulsive 
force carying particles 
responsble for the 
accelerating expansion but perhaps not useful for 
ofthe universe would ; studying the odderon 

Odderon induced effects decreace with energy 

with an optimal energy range around 1 TeV. As 3 

result the FCC's mult-TeV energies might not help 
could be looked for by the FCC much nour understanding ofthis virtual particle 


shine alight on the 
mysterious force known 
as dark energy. 


“This doesn't break the Standard Model, 
but there are very opaque regions of the 
Standard Model, and this shines a light on 
one of those opaque regions” 
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WHAT IS STIL 
UNKNOWN? 


The Event Horizon Telescope released the first-ever 
image of the behemoth at the centre of Messier 87... 
but what questions still linger? 
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“Giant black holes like the one in M87 emit i 
only minimal amounts of Hawking radiation : 
compared to their overall size” H 
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COMET? 


The Kuiper Belt Object has had a quiet 
past, but with a radical change it could 
transform into a dirty space snowball 
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Ultima Thule 


b Halk ple, 


“Comets come from a part of the Kuiper 
Belt millions of miles away from where 
Ultima Thule is” pr aian stern 
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Past observations of comets 














Observing these space snowballs is a rarity that can tell many tales about the Solar System's past 
° 5A 
aoe Cea ele Dace Bl Belg Sa 
(Halley's Comet) aera) (cna) (Wild 2) (Borrelly's Comet) (Tempel 1) 
Sees ee Pre etd ASK Stardust NASKs Deep Space! _ NASA's Deep Impact 
od cary ary ot Po] Fr 
ae Per rreereiererr tame etry Pret ree 
peered Ere) cree errEaiy Gx3mies) Perens 
4 Cora Co Erste orn Poll 
eyo TAU fo fey) 15 AU 
7 Er mec my pry per 


nd 40 Kilometres (19 


inilarity between th 
two distin 


primordial signature be 


ave evolved b 


ation of 


that thi 
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Right-The 
Sun heats 
‘comets as they 
approach, 
‘causing them 
toshed their 
matter asatail 
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BVO al eroue Ch ekenniad 
Ultima Thule must undergo a drastic change to 
become a space snowball, but it is still possible 






“If you moved it into the Fan aso Eee 
System, the heat from the Sun would go 
deep into Ultima Thule” prsoet parker 





Dr Joel Pare, direct 
Institute in 
both the Rosetta and New Horizo 
scems to think so, as he tells Al About Space: 
‘Ultima Thule has been inthe distant outer Sola 
System. in cold storage fori 
thas lats of ice not too far belo 
throughout” Parker explains. “If you moved into 
the inner Solar System, the heat from the Sun 
would go deep into Ultima Thule, evaperating those 
{ces, and they would escape as g2s. dragging, 
vith the gas - which is exact 
t's possible that, with a push, Ultima Thule 
‘could one day become 3 comet, and i's not as fa 
fetched as same may think I ist far aff scien 
understanding of the dynamical evokition « 














the surface and 

















‘comets, Comets are essentially 
in the cold cla 
‘thanks to the evolution ofthe Solar System's 
juggernauts - for example Jupiter and Saturn ~ and 
were then knocked into the Inner Solar System 
because of some other event. 

‘What would have to happen to send Uitima 
Thule hurting into the Solar System? “Passing sta 
and galactic ties likely have changed the or 
much more distant objects in the Oort Cloud, but fo 
something closer in, and in that area ofthe Kaiper 
Belt it would have to bea crazily close passing star 
which is very unlikely” says Parke.“ 

cause Ultima Thule is obviously in an extreme! 





cal region, or were placed thete 




















stable orbit that has kept itn that region of the 
Solar System for the last 45 billion years 
A passing star isa scenario that is extremely 
unlikely happen anytime soon, as astronomers 
ould probably notice a huge star bombing towards 
stem. Buti were, and Ultima Thule 
hen it would uné 
en as it 
{Sublimation} could happen at any distance closer 
than its curent orbit. It were moved closer to the 
mal wave would go deep, heating 
ices that have never been heated before. Soi 
ive’ although only slightiy ~ 
before t ached the orbit of Neptune” says Parke 
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aptuted and simply 


Ultima Thule 





saw Comet Shoemaker-Levy 9 tom apart into 


jeces due to Jupiter tidal forces before 











smic bombs. Scentists estimated that 
Shoemaker Levy 9 was no bigger than two 
Iilometres (12 miles) in size 

‘Nonetheless, the comet version of Ultima Thule 
would undergo ra 
Sun became more and more apparent. Lit 
were to enter an orbit similar to 67P, then it would 
mest likely lose material at asim ning 
that approximately ten metres (3 feed) of surface 
material would be stripped off the abject per orbit 
With an abject the sizeof Ukima Thule, st would 
rly make a great sight for observational 
no love photographing comets. Then 
i, there would also have be a huge star flyin 
past the Solar System at the same time! 
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Ultima Thule vs Comet 
67P/Churyumov-Gerasimenko 


Although they share a bi-lobial appearance, what are their differences? 


Comet 67P 
Object classification 
Comet 

Region of origin 
Scattered disc, 
Trans-Neptune region 
Length 

4 kilometres 3 miles) 
‘Surface features 

Clear sublimation, 
water vapour escaping 
the surface, 

moving boulders 





Ultima Thule 
object classification 
‘Kuiper Belt Object 
‘Region of origin 

(Cold classical region, 
Kuiper Belt 

Length 

30 Jalometres (19 miles) 
‘Surface features 

(lear contact binary 
object, craters, areas of 
high reflectivity 









(Our Milky Way galaxy is filled with interstellar 
aS peppered with dust, known together as the 
Ce ae 
Ce ue 
ee eed 
eae ete ees 
pockets of gas become compressed, sometimes 
{through the pressure from a nearby supemova 
Ce ees 
the inward gravitational pul of the gas on itself is 3 
stronger influence than the dispersing tendency of 
turbulence. Ths interstellar loud can therefore be 
Pee ee ee 

Se 
the interstellar cloud, internal gravitational pull 
a ee 
Re ed 
Cree eet ee eee ed 
ee od 
ina small enough volume, the gravitational pull can 
condense the gas into a hot, spherical ‘protostar 
“Material from the surrounding cloud will continue 
ee eee ee 
passage through a circumstellar disc. Eventually 
Ce reed 
the process of fusion inthe central region, creating 
Be eet 
Ce teen’ 
eee eet et ee aes 
This brightly coloured gas comprises the colourful 
foe te aes ee et 
but also signposts of active star formation. 
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Did 
you know? 


scopes can view wavelengths 
of light invisible to human eyes 
snbining these can create 
images of nebulae showing 
2 ratnbo 
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Mars' mo 
See 


Where did Mars’ moons come from? 


‘The origin of Mars’ two moons, Phobos and 
Deimos, isa mystery. We once thought that these 
‘moons were asteroids captured by Mars’ gravity. On 
fist inspection their small sizes - Phabas is only 
27 kilometres (17 miles) along its longest axis, 
While Earth's Moon has an average diameter of 
33500 kilometres 2,200 miles - irregular shapes 
and non-Martian composition suggested an 
asteroidal origin. However a capture scenario tends 
to produce moons with highly eccentric orbits 
Phobos and Deimos are in nearly circular orbits 


VY 


An alternative explanation is that the two moons 
formed around Mars following a glantimpact 
scenario, Similar to our understanding ofthe 
Jormation of Earth's Moon, a giant impact could 
Ihave led to the formation ofa disc of debris around 
Mars. Material in this debris gradually coalesced to 
form the two moons we see today. 

However. many questions still remain, such 
as why the material on these two moons 
Jooks distinctly unlike that of Mars. In an attempt 
‘to end this debate, the Japanese Space Agency 


developed the Martian Moons eXploration (MMX) 
‘mission, which will lunch in the early 2020s. It 
will travel to one ofthese moons, collect a sample 
and return it t Earth, Laboratory analysis ofthis 
sample may finally resolve these questions, and 
likely introduce new clues and questions for how 
‘our Solar System formed. 
Ronald Ballouz is a postdoctoral researcher at 
ay 2am Acrospace Exploration Agency 
J GAXAY's Institute for Space and 
2° Astronautical studies 


Will teleportation ever be possible for humans? 
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physicist working at the Laboratory of Photonics of 
eee ereg ete 





ef 


vt 


5 


a 
Theoretically 
Seperation — 








ASK Space 






















When searching for life SES 


a 


outside of our Solar System, corte 
what are the key signs to 
look for? 


ecu to be a pe 
‘thas to fulfl three key criteria: fsty, it must 
interact with light in such a way 
fingerprint embedded inthe light rfl 
atmosphere It has to build up to 


‘must be difficult or impossible fo 
‘A key example ofa potential bios 
e by phot 
‘more convincing than one gas alone w 


resence of water vapour 


fellow at the University of California Riverside 
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Did 
uu know? sD j(e Raat s)(ew sseveteg 
ae SEH Tae a noise? 


Agency (ESA) probe launched in 
May 2009 to st Cee eed 
ca eye’ 
eto explosions, made a sound. 
ee eek ee eo} 
Srey — 
eee ne eee 
ere = 
faction that propagated throughout the 
ere. 
eT 
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dark matter andl dark energy: 
wy ) eer 


Of course we will. We're just not there yet. Bark 
Cena ected 
ena or ee tian 
CSE! 

eee een ont 
Cer ee er 
ee er een er ad 
ee ee ia 
kind of fundamental particle that we have not yet * 
dliscovered. Dark enersy s more baffling and we 
eee et es 
eee pes 
Cee ee ree 











Peel Laue ened ketaad 
to-decount for this behaviour at large distances, 
ee ne 
Ce eed 
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ert 
in the field of dark matter and energy! They 
Ter sunp Labeeeseeaintecamans 
ere tis 
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physics at the University of Surrey. 
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\\_ ESSENTIAL GUIDES AND ADVICE FOR AMATEUR ASTRONOMERS 


What's in 
the sky? 


BR Ch oa 


What's in the sky? Dee 
ee etd 
eset ae ote eels 
Cee feet 


Peo Sera 
Jupiter reaches opposition this Hemisphere 
eet Saree nnen ttn 
eens pean teenr tenant 


Derg 
etanecry 
eet ot 
Sey 





Does ea bee stad 
Pein ead Peet rene 


ee ee st eed 
‘Double Double’ with your eyes _on your behalf 


Cee) Td 
June conjunction (Our pik ofthe best books 
pe ee een 
ee eee 

















The Moon and Pluto Dwarf planet Ceres 
‘make a dose approach, reaches opposition in 
passing within 0°04" of ‘Ophiuchus, glowing at 
each other in Sagittarius magnitude 70 


Globular duster Globular cluster Messier 
Messier 12s well 92's well placed for 
placed in Ophiuchus at observation in Hercules, 
magnitude 6.1 slowing at magnitude 6:5 


16 6S 7 @ 


The Moon and Jupiter Mercury reaches its 





make a close approach, _highest point in the 
passing within TSS of | _evening sky, shining at 
each other in Ophiuchus magnitude 0.4 


<DNaked eye 
= BORS 
1 UN JUN 


“} Small telescope 

Conjunction between The Moon and Saturn 
“} Medium telescope theMoon andSatumm make acose approach, 
2 in Sagittarius passing within 0°26 of 
> Large telescope 2 each other in Sagittarius 


What's in nv coms | 


Jargon buster 


final ¢ 
This tells you how high an abject wil i ky. When celestial body isin line with the Earth and 
During opposition, an objects visible forthe 
at 


tern elongations and as 
morning stars during western elongations 
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Globular cluster Messier Ott on fr tase i F F 
Bis well placed for ay et 


= aU oS Ti 
coe ge IY STI cu 
ry —” ae 


the Moon and Jupiter micah prio ee, : . - 


ln Ophiuchus 


JUN 


Mercury reaches half Open star duster IC 
pphase (dichotomy), 4665 is well placed for 
shining brightly at observation in Ophiuchus, 









magnitude 0.1 slowing at magnitude 42 


19 > : ek 

JUN ro = ; 

The Moon and Pluto Fa * . 
make a close approach, 


passing wii -03 of 
Sxchotermsaptanus Ef | } i 








Moon calendar 
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STARGAZER ” 
What's in the sky? 
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—— eee Arise and set times re given in BST 
30 MAY 6 JUN 13 JUN 20 JUN Date Constellation Mag Rise Set 
ye) May oshoamsés -2rarisr Tans 23 0458 2103 
z Tours 13 05 2202 
eo Comin 07 0537 20 
Ero & sear Gemini 02 0607 2259 
= +22°4212" Gemini 02 0634 2257 
cxh2emtrs avis 39 0431837 
zl ashoim des 35 O10 1858 
Zin oshiomsas 20°10 Taunus 39 0Bs1 1940 
5 Oshaemses 2434 Taunus 39 0348 1958 
oshism20s Genii 1706502340 
in 1a 0644 2330 
2 Genin) «180538 23:20 
g Genni 180634 2308 
= Gemini 18 06:30 2255 
Ophiochus 26 22190620 
= Opichs «28 M6519 
3 Optiuchus © 26-2013 O47 
23607 Seyitanus. 0300190829 
z 203858" Sapttarus 032346 08.00 
g 4220" Sapittarus, ©0238-0730 
& 20 46°09 Sagittarius 02 2249 O71 
3 25018 Sapitarus © 0.22220 0631 





ff 
This month's planets 


The King of the Solar System reaches opposition this June, ruling the 
skies all through the evening and until dawn 
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This month's planets, 
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Constellation: Tauris into Gemini minutes after the Sum une bard to see, You might need a pair 
‘Magnitude: 09 progresses the closest word of tinoculars to pick tout frm the 
AM/PM: PM Sun will pal away from fn the sk ‘background sky, and yout! 





June's the best timeto see Mercury utili 
inthe evening ky this yeat As May spark low in the north 
dit wil be setting jas a Few the month 






need to have a low, uncuttered 


ave any hope of spotting 
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<-eye object in the 
his sue’ observing 


Ce 
es evening sky durin 





ame brightness as Polaris, 
Siar, shining below the bright 
Gemini. Castor and Pollux 
esky 
alfor 


i Me Serene 
TaN eee ieh 


left ofthe Red Planet or 
in mid-June. Mars will hav 
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a arkens, setting an hour and a 




















nites with Mercury. on the evening 
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Constellation: Sagittari 1m the scusheastern However, by the middle of June i will 
‘Magnitude: 03 im the hours before ¢ bhave pulled away from the Sun and 
AMYPM: AM 7 appear higher and in a darker sky 
Saturn will be a bright ‘star’ Tow in too. ising an hour and a half before 
the morning sky during this month s it soit will be worth a try if you are 

| following much brighter Jupiter up termined to see 
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Find a crater named after one of the 
greatest astronomers of the 17th ‘Seat 


‘The glant craters on the Moon are 
rramed, appropriately after the giants 
of astronomy and science Blasted out 
(of the Moons crust by the incelibly 
‘violent impacts of asters and even 
larger objects, thousands of great 
sping pits with steep walls and 
‘mounfains in their centres bear the 
names of legends such as Copernicus, 
‘Tycho Kepler and many more. 

Ina pretty safe bet that if you fick 
‘your eyes down any Iist of names at 
‘the back ofa book detaing the history 
of astronomy and pick one, just at 
random, any starsaver who contributed 
to the mcrease of our astronomical 
Jnowledge and our understanding, 
of cur place in the univers, youl 
find they have been immortalised an 
the surface ofthe Moon with a cater 
‘named in their honour. Many names 
yall know many you wont, 
Bullakius craters named after ne in 
the later group, 

Ismael Bullialdus was one ofthe 
‘most famous astronamers of the 7th 
‘century. Living and weeking in France 
The was born in 1605, just ive years 
‘before Galileo turned his firs rude 
telescope on the night sky, stare 
‘wile eyed at moons in obit around 
Jupiter, ranges of jagged mountains 


82 


fon the Moon and a myriad of sans 
hisnaked eye could not se on 
even the clearest. driest night. 
revolutionised our view of the universe 
He went on to publsh five important 
‘on astronomy and was a 
‘member of the Republic of Let 
a 7th cemury group for intellectuals 
ose members exchanged lets 
and ideas. He comresponded with such 
tans as Gallen, Huygens and Fesmat 
and was an enthusiastic supporter 
cof the revolutionary werk of Gallen, 
Copernicus and Kepler So's only far 
there’ a crater on the Moon named 
after him, Im sure youll agree 
Balliakius can be found near the 
western shore of Mare Nubtum the Sea 
of Clouds, ust off to the sie of ane of 





the ong bright rays of debris splashed 
cut by the impact that formed Tycho, 
‘many hundreds of llometres tothe 
souch. As hunar craters go Bulls 
sta giant but i's no pingrick either. 
With a diameter of 61 kilometres (38 


but it offers telescope owning hunar 
observers fine ight in eyepienes and 
canbe seen easly though a pair of 
binoculars toa 

‘At high magnification Bulls 
resembles Copernicus i's roughly 
ccrcular surrounded by a rampart of 
material and is walls are steep and 
broken into many ledges, shelves and 
tesraces It has a hummocky floor with 

ariking central peak that is actually 
2 grouping of four individual peaks, 
‘ving i the appearance ofa fourleaf 

lover when iluminated from certain 
angles High magnification reveals 

2 cio of small impact cates on the 
‘ater flor tothe north ofthese pe 
shaped, some think, ike the brightest 
‘sats ofthe constellation of Aries. 

For sucha stall crater Bulliakdus has 
certainly been in the heaines alot 
In 2000 NASA Lunar Reconnaissance 
‘Others cameras zoomed in on the 


Bef 
Look fr Buladus 
poieaienn 
Eee 
Gramaticaly from 
nore 








summits of ts central mountain 
peaks and took spectacular photos 
showing them covered with bright 
ples of boulders rocks and stones — 
<ebris thrown up onto them either 
by the impact ted the cater 
cor impacts which blasted out raters 
around it And in August 2013 NASAS 
‘MP instrument onboard Indias 

ndrayaan- Tunar ofbiter discovered 
‘water deposits within the crate, Jacked 
upinis: 

So when can you see this ctater for 
vyoursel? At the start of our observing 
pened the Moon will be approaching 
its lase-quarter phase, so Buliakius 
veil be fully luminated, Through a 
telescope twill esembie a bright ring 
‘witha dak interior and bright central 
peaks The terminator will sweep 

ds it on 28 May and on that 
evening it wil ook very striking in 
the low sunlight befoe te terminator 
it the fllowing day ani 
the cater 
again und 13 June when it willemenge 
fom the hiar night and will again 
Jook striking through a telescope Fully 
‘luminated agin on 15 June, the crater 
return to looking ike a bright 
coffeecup-tain ring on the sh 
Sea of Couds 


ofthe J 


STARGAZER | 
Naked eye targets nN 


If you can stay up late enough for it to get dark, 
June's night sky offers some fascinating treats... 
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Vega (Alpha Lyrae) 
ee 
er aa ah 
Pheer res 

white star that lies 25 light years from 

eee 
Setar ata 


[pen koe ead 
(Messier 13) 
ee et ead 
Peron 
Pat 
ey ee ears 
23,000 light years away, it's vise to the 
naked eye a a tiny smudge. Binoculars 


Lee e de ekul 
eked etd 
eel astro 
ere top eras 
en teki eles 
blown out by a star nearing the end of tie 
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Photograph a a 
twilight gathering jy ©; 
of worlds 


AW rommanep yee ke edocs R US BEC SE 
special sight. But when the slim crescent Moon crashes the party in 
FOES geome MUU ele RO ny Sena RULE Ett e-] 


You'll need: 

© DSLR camera 

v Standard SOmm 
‘or wide-angle lens 

v Sturdy tripod 

v Cable release 

v Photo-processing 
software 


“One of the easiest and prettiest 
things a stargazer can see” 





cca 
Photograph a twilight conjunction, 


Getting the perfect shot 


Be in the right place at the right time 
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Seek out the Moon 
L 


the Moon with binocul 
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Take care with processing 
© sky's natural colours Dont push the contrast and 
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Hidden wonders of 
Hercules the Hero 


There's more to this constellation than M13, the most 
beautiful globular cluster in the northem sky 
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Deep sky challenge 


NGC 6229 


>) Nec 6207 


NGC 6916 
Youll on 
) 

ial gala 


| NGC 6210 


tude and, ike all 
a faint smudged oval 





The Northern 
Hemisphere 


Those longing for a wide variety of targets to track 
down won't be disappointed - despite lighter nights 















‘This June all you need is the naked eye 
approaches between the Moon and a selection of planets in our Solar 
‘System - most notably Jupiter and Venus swinging by our natu 
during various times of the month. The King of the Solar Sy 
‘heads for opposition on 10 June, offering itself as an excellent target fo 
those wanting to observe its surface detail or its langest Galilean moons - 
uropa, Ganymede and Callisto - with binoculars ora telescope. 

If youre keen to get stuck into observing nebulae, galaxies and star 
Clusters you will find thar there's a modest amount of these targets to get 
your teeth into, too, despite the lighter nights 











‘This chart is for use at 10pm (BST) 


Init and eet or Side A 

py Hod he chart atove your A 

ad with the bx the a 
page in font of oa 


Face south and notice 
that north on the chart 
is behind you. 


‘The constellations on the chart 
should now match what you 
see in the sky. 
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Open star clusters 
Globular star clusters 
Cent od 
ono 

“The right sky sit appears 
on 16 June 2019 at 
approximately 1Opm (BST), 
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The Northern Hemisphere, 
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Omega Nebula (Messier 17) 
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4 Your astrophotography, 


et vB Ad 
be 5 cecal 
es Telescope: 
- v4 Dea 
SS cn 
a Sa >) eer 
| oer ts 
SS eerie 
- aed 
a tate 
X een 
ee 
a eS eee een 
ee ee 
F eee ene at 
the image of lupter where the Great Red Spot 
can be seen, as well 3s the large, Galilean moons 
estrone 
es 
esis 
_ *j Paolo Porcellana 
A < 4 ey 
: H pene rete 
eee 
Seka ded 
ti ere 
eter 
fe pacer 
int ala were great and enjoyed the view 
forgetting 
a CE ae al 
‘Andromeda Galaxy [visible that day was captured at 3 focal length 


Messier 3) fof three metres (98 feet) using my homemade 
oe tet eet 
Bo ek ee 

Be ea) 

ould also image details of the disc surface before 
splitting the post processing elaboration to reach a 
Ce 
peeled 
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Omego 
Migh yMak 60 


Highly portable, simple to use and ideal for beginners on a budget, 
this small telescope is an excellent introduction to astronomy 


seem to support the tube well without severely ‘Above: 

nde. The MightyMak 60 is The MightyMak 
60 is suitable 
for afocal 
Photography 
orbasic 
astrophotography 
withan 
appropriate 
adapter 


‘Cost: £86 (11,95) 
From: astroshopeuw 

‘Type: Maksurov-Cassegrain 
Aperture: 236° 

Focal length: 2756" 


Left: 
‘The MightyMak 
‘60 is supplied 
‘with ared dot 
finder to assist 
‘with navigation, 


silty when observing, 
sm and Mars recently 
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reaching opposition, we quickly located the pair as 
yellowish and red ‘stars ot too far apart from exc 
other in the constellations of Sagittarius and Taurus 
respectively, while Jupiter proudly shone as. br 
‘star in the constellation of Ophiuchus. 
‘made Jupiter our frst target. which appeared 
as.a bright dis, By using averted vision, we 
could make out two ofits prominent bands 
an impressive feat given the small aperture of 
this scope. The MightyMak 60 allows for basi 
astrophotography, which we took advantage of 
revealing much mote subtle detail across the g3s 
siant’s equator. Three of the planet's four Gallean 
appearing as lined-up points of ight ether side 
of Jupiter’ limbs. The MightyMak 6 
impressive, with no chromatic aberration - oF colour 
fringing - visible on the edges of such a bright 
object. Mars appeared as a small salmon-pink 
disc over the southern horizon while the 
ringed giant stole the show 
views of the plane small in 
the feld of view. we were blown 
away by the planet's majestic 
rings. While conditions werent 
favourable enough to pick out 
the Cassini Division without 
the aid of photography 
‘equipment, the MightyMal 60 
surpassed expectations. The 
manual states thatthe scope 
{ant very useful in observing 
deep-sky objects. While on the 
‘whale this is true ofthis desktop 
‘scope itis capable of picking out neh star 
clusters, as well as bright nebulae 

The MightyMak 60 is a very good ‘scope for 
those wanting to get into astronomy without 
breaking the bank. Being sutable for terrestrial 
views, the scope also doubles up for terrestrial 
viewing, adding more bang for your buck. While 
the setup came incomplete without a fincerscope 
and could have been supplied with afew mote 
accessories, the MightyMak is versatile and suits 
2 wide range of eyepieces and fit 
are cheaper instruments on the m 
substantial size. this ‘pint-sized’ model has an 
‘advantage thanks tits portability 
























visible during our observations, 
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OMEGON MIGHTYMAK 
60 TELESCOPE AND AN 
We OO Ia eer A 


On offer is a powerpack telescope, as well 
as the story of a stargazer's journey 


See eee 
that offers impressive magnification power. This 
Ce ea 
observing nature and animals, as well asthe night 
ee ee) 
and ratio of f/117 means it’s great for not only 
‘observing. but also photographing both nature and 
ee ee) 
Cees 


To be in with a chance of 
winning, all you have to do is 
answer this question: 


A: ARTEMIS 
bE WV) 
(otp Aas oes icc te Relic 





Along with the MightyMak we're also giving 
away An Astronomer’ Tale: A Bricklayers Guide to 
the Galaxy, by Gary Fides. Ths entertaining read 
Pere eee eer 
bricklayer tothe founder of his own observatory, 
eet en eg 
peor Sr eee ences 
ee tet 
een 





. com GHD Download now at http:// 

{All About Space competitions, Richmond House, emececcas 
BT ee o 

Fs nT A15202? cbook.pdf 


FOR PEOPLE WHO * RETRO GAMES 


www.retrogamer.net 





ON SALE NOW 
Burnout: The Inside Story #% The History Of Guilty Gear #% Mega Sg 





_ A. 
at = KA Gi 


BUY YOUR ISSUE TODAY 


Available at www.myfavouritemagazines.co.uk 


KG eerockconevacarertn [FJ wterconvosamer Mag 
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foumeytniospace 


Books 
The Spectacular Journey into Space certainly is just 
a the natural wonders found in the 
nivers. fe he briliant objects and machines 
that have gone ~ and wil go - into space. The unique 
die-cut format lets the stunning photos leap off the 
page forming a gallery of everything from stars and 
rovers to telescopes and probes. From the Space Shuttle 
the Space Launch System. there’s something new 
cover with every turn of the page The pages are 
je-sded, beginning with the Sun before gradually 
nets of the Solar System, and 
ng with a 
































be aopreciated by the young who are new to earning 
the universe, Thanks tothe die-cut pages that 

allow you to pop out sections, ruming the book into a 

ly discover space as youve never 








seen it befor 





Cost: £399 
From: (Tunes 

Cosmic Watch isa 3D planetarium. an AR sk 
and a clock This powerful educ 

stunning graphics of the Earth and sky in rel 
1 a playful introduction to astronomy. 

‘Take an astronauts flight over planet Earth or 
explore the entire Solar System. Point your phone 
or tablet twa ey and experience itin 
augmented realty. Getto know the constellations 













journey through space and time while prov 
realtime visualisations of your pestion 
cosmos. Casmic Watch 20 calculates important 
astronomical eve he next 
cosmic phenomena, 

Cosmic Watch is for everyone who loves the 
planet Earth or wishes to unlo 
celestial vault. I's musthave for nature Ivers 
and outdoor adventures, amateur astronerners and 
advanced stargazes, 




















3k the secrets of the 








The Vinyl the story of NASA's 
Interstellar mixtape, from the fi 











president Jimm 
ii figures and im 
use it for a variety of 
song, sound a 
conto the recor 















involved 
the whole stary 
many other fascinating 
been reported before 





hat have neve 
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ic virtual universe you. 
computer proprietary 3D 


blty to explore its alien landscape. 
ter the speed of tin 
al pen 






nt to explore. including the 
our Solar System, 


“It creates a 3D 
planetarium of the 
entire universe from 
Teal data” 
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Valery 
Bykovsky 


He was one of the 
first generation of 
cosmonauts, 
totalling over 20 
days in space 


War 
pilot in 


Seen’ 
on to ly inspace 


“He was selected to be part 

of the first crop of cosmonauts 
in March 1960 alongside 

Yuri Gagarin” 



























LIMITED EDITION PEN & COIN SET 
WITH SPACE FLOWN MATERIAL 


FISHER SPACE PEN CO. 


Launched on ly 18, 1989, the spacecraft caried 
Commander Neil A. Armstrong, Command Pilot Michae! 
Collins and Lunar Module Pilot Edwin “Buzz” Aldrin. On 
<hly 20, ot, 4:18pm EDT. while the ene wold hel 

its breath, the lunar landing craft named Eagle 1 safely 
touched down. Several hours later, Armstrong and 
‘Aldrin became the first humans to stand on the moon 
while Collins orbited above. 





te 
‘To commemorate this great event, Fisher Space Pen Co. has issued 

500 Limited Edition AG-7 Space Pens, each one featuring actual, 
authenticated material from the Apollo 11 Spacecraft. The space 
flown material is “Kapton” fol, and it served as a protective thermal 
insulation for the Command module Columbia. This rare artifact 
floats in a water-clear acrylic dome sealed into the pen's cap. This 


__--Bxquisite, collectible is. further distinguished with a black titanium ai 
nitride finish complemented with fine engravings plated with 24 o ms 
karat gold. The diamond cut engraving includes an American Eagle. 2 pons 


landing on the moon, historic dates, Apollo 11 50th Anniversary text, ~ 
and the serial number for each of the 500 issues. 


Since 1968, the Fisher Space Pen has been issued to astronauts for 
NASA manned space flights and is stil used today. Now, 500, 
hhave the rare opportunity to own bot? the pen that went to the moon 


GBA Pen Company LTD - UK and European Distributor - 01245 225758 - www. fisherspacepen.co.uk 


Performance, 
‘LE |\ of Precision and Value 


Sky-Watcher is a First-Class telescope brand offering an incredible range of high-quality astronomical telescopes and 
accessories, catering for users of all age groups and abilities, from the novice right up to the serious advanced astronomer. 
‘Sky-Watcher astronomical telescopes perfectly integrate modern optical technology with precision mechanical engineering, 
resulting in designs of suberb functionality, versatility and uncompromising levels of performance 


130mm (5.1") F/900 NEWTONIAN REFLECTOR TELESCOPES 












PARABOLIC REFLECTORS ~ PREMIUM FEATURES 

Beth Be SKYHAWE-1145P & EXPLORER-130P models below ofer excellent allound performance on 
Tee Moon, Planets & Objects. They teature premium quality P 

eliminate soher ‘producing eves sharper higher 

etal, A Parabolodal”mirae ground to a cemplex shap 
2 pertect locas. en axis. ln addition they feature O Seom Utro 
iat on spikes an light loss 


114mm (4.5") F/500 
PARABOLIC NEWTONIAN REFLECTOR TELESCOPE 











EXPLORER-13 





100 Say a Natt Mganne 





130mm (5.1") F/650 PARABOLIC NEWTONIAN 


EXPLOR’ REFLECTOR TELESCOPE 


y: 


COMPREHENSIVE COLOUR CATALOGUE with 
Full Details of our EXTENSIVE PRODUCT RANGE 
as well as Helptul information & Advice 


a Se Order Your FEE Cony Teday 














ieee nent CMB Es) 


eee oem 








Par ay Pe eet Barr and Stroud Binoculars & Spotting Scopes 
reg ee www.barrandstroud.com Pee eerie 





